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finds that there was a solar eclipse on 13, April 28, and an 
attractive woodcut is given showing the track of the shadow 
passing over Rome. As a matter of fact, this eclipse 
began in the Pacific, touched the continent of America 
about Vancouver,and passed over Canada to the Atlantic : 
the whole of its path is confined to “regions Cassar never 
knew.” But the list of false deductions is too long and 
too uninteresting to pursue any further : exact astronomy 
can lend no support to the chronological system here 
developed. William E. Plummer. 


THE EVOLUTION OF SEX. 

The Evolution of Sex. By Prof. Patrick Geddes and J. 

Arthur Thomson. With 104 Illustrations. (London: 

Walter Scott, 1889.) 

HIS book, say the authors in the preface, has “the 
difficult task of inviting the criticism of the biologi¬ 
cal student, although primarily addressing itself to the 
genera! reader or beginner.” In attempting to meet these 
two interests the authors have aimed high : they have 
aimed at producing a classic. They have brought to the 
task —as indeed their names guarantee—a wealth of know¬ 
ledge, a lucid and attractive method of treatment, and 
a rich vein of picturesque language. The illustrations are 
pertinent, and sometimes very good. The index and table 
of contents are copious, and the summaries and references 
to literature at the end of each chapter are most useful. 
In matters of history they are especially good, and 
advanced biological students will find the abstracts of the 
views of Timer, Weismann, Brooks, Plertwig, Haeckel, 
Wallace, Spencer, Geddes, and many others exceedingly 
useful. But as writers for the general public the authors 
have serious if not prohibitive disadvantages. 

General readers demand, with right, that those who 
speak to them with the voice of authority shall give 
them the authoritative views. Controversial matter 
they are only remotely interested in, and when it 
cannot be avoided they must have it carefully distin¬ 
guished from matter beyond controversy. These authors 
are controversialists from the first page of their book to 
the last; they are partisan controversialists offering their 
wares and their wisdom as accredited doctrine and 
determined result. This is no quarrel with the views of 
the authors. Prof. Geddes and Mr. Thomson are workers 
well able to command the attention of biologists for their 
contributions to any controversy. It is a quarrel with the 
offering of personal views, generalizations, and theories as 
final, in a series “designed to bring within the reach of 
the English-speaking public the best that is known and 
thought in all departments of modern scientific research.” 

As is the fashion with neo-Lamarckians, the authors 
delight in obtruding their misconceptions of Darwin. 
Take, for instance, the following statements : — 

“ Arguing from the bad effects of close-breeding among 
higher animals, Darwin and others have called attention 
to the numerous contrivances among plants which are said 
to render self-fertilization impossible. It must again be 
said that this survival of a very old way of explaining facts 
—in terms of their final advantage—is not really a causal 
explanation at all ” (p. 74). 


Or, again, on p. 27 : — 

“As a special case of natural selection Darwin’s minor 
theory [i.e. sexual selection) is open to the objection of 
being teleological, i.e. of accounting for structures in terms 
of a final advantage. It is quite open to the logical critic 
to urge, as a few have done, that the structures to be ex¬ 
plained have to be accounted for before, as well as after, 
the stage when they were developed enough to be useful. 
The origin, or in other words, the fundamental physio¬ 
logical import, of the structures, must be explained before 
we have a complete or adequate theory of organic 
evolution.” 

Now there can be no doubt of the question here at issue. 
Readers of Nature may remember that some time ago 
(Nature, December 12, 1889, p. 129) Prof. Ray Lankester 
a propos of Cope's supposed contribution to the theory of 
natural selection, 1 asked; “ How can Mr. Cope presume 
to tell us this ? Who has ignored it ? When ? and where ? ” 
It is clear that Prof. Geddes and Mr. Thomson imagine 
that Darwin has ignored this, and that he has done so in 
his theory of sexual selection, and in his accounts of 
contrivances in plants to prevent self-fertilization. In a 
set of works the definite and reiterated purpose of which 
is to show (1) that variations do occur, (2) that from these, 
by selection, varieties, species, organs are elaborated 
and adapted, it is fortunately easy to find chapter and 
verse conclusive against the view that Darwin could have 
imagined that selection teleologically causes the variations 
that give it scope. Will Prof. Geddes and Mr. Thomson 
refer to the “Descent of Man ” (the writer has the second 
edition before him) ? On p. 240 it is written :— 

“ Not only are the laws of inheritance extremely com¬ 
plex, but so are the causes which induce and govern 
variability. The variations thus induced are preserved 
and accumulated by sexual selection.” 

Will Prof. Geddes and Mr. Thomson refer to the 
“Fertilization of Orchids” (also second edition)? On 
p. 284 it is written :— 

“ Thus throughout nature almost every part of each 
living being has probably served in a slightly modified 
condition for diverse purposes, and has acted in the living 
machinery of many ancient and distinct specific forms.” 

Or, again, on the same page :— 

“ This change ” (labellum assuming its normal position) 
“ it is obvious might be simply effected by the continual 
selection of varieties which had their ovaries less and less 
twisted ; but if the plant only afforded varieties with the 
ovarium more twisted, the same end could be attained by 
the selection of such variations until the flower was turned 
completely round on its axi-s.” 

Can there be the faintest suspicion that the man who 
wrote these sentences did not distinguish between the 
material for selection and the causes producing that 
material ? One more quotation from the authors to 
show how they misunderstand Darwin’s spirit and 
writings :— 

“ The first of these is the still curiously prevalent opinion 
that, when you have explained the utility or the advantage 
of a fact, you have accounted for the fact, an opinion 
•which the theory of natural selection has done more to 
foster than to rebuff. Darwin was indeed himself char¬ 
acteristically silent in regard to the origin of sex as 
well as of many other ‘big lifts’ in the organic series” 
(p. 126). 

1 The key-note of Cope's imagined contribution was. Selection cannot 
explain ihe origin of anything.’* 
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What do the authors mean ? Their erudite and care¬ 
ful statements of the position of many foreign writers 
emphasize their failure to represent the position of the 
author of the “ Origin of Species.” 

The authors think that the problems and questions re¬ 
lating to sex, problems and questions carefully and in¬ 
geniously analyzed by them, “ are in final synthesis all 
answerable in a sentence.” Morphological questions are 
at base, they say, physiological; and physiological ques¬ 
tions are ultimately referable to the metabolism of proto¬ 
plasm, as Prof. Burdon-Sanderson pointed out last autumn. 
This metabolism is double : it consists on the one hand of 
anabolic, constructive, elaborative processes—processes 
attended with the storage of energy ; and on the other 
hand of katabolic, destructive, disintegrating processes— 
processes attended with the liberation of energy. These j 
processes are complementary ; in living protoplasm they 
seem for the most part coincident. Losing sight of the 
coincidence the authors have seized on the antithesis ; the 
idea has grown upon them till they see a rhythm of 
anabolism and katabolism swinging through organic 
nature and producing—well, producing nearly everything. 

Take, for instance, secondary sexual characters. Males 
are frequently litbe, activ'e, aggressive, gorgeously coloured 
and decorated. Females are often sluggish, vegetative, 
passive, and.soberly coloured. These characters, according 
to Geddes and Thomson, occur because males have a male 
or katabolic diathesis, because females have a female or 
anabolic diathesis. 

“ Brilliancy of colour, exuberance of hair and feathers, 
activity of scent glands, and even the development of 
weapons, are not and cannot be (except teleologically) ex¬ 
plained by sexual selection, but in origin and continued 
development are outcrops of a male as opposed to a 
female constitution ” (p. 22). 

It is impossible to foliow in detail and state the in¬ 
numerable objections to this explanation. Do the authors 
suppose a male diathesis explains the ascending series of 
horn and antler development? Can it in any way account 
for “ interference ” colours, which play so large a part in 
the adorning of males ? Are women less female when they 
have radiant complexions and abundant tresses ? What 
physiological reason is there for believing that skeletal 
weapons and scent glands, or the crystals in anthers, are 
due to the katabolism of “exuberant maleness,” while 
menstruation and lactation are means of getting rid of 
u anabolic surplus ? ” 

Parthenogenesis occurs in groups of animals where the 
anabolic rhythm is dominant. Sex itself appears when 
katabolic conditions preponderate. And this is why 
flowers so often are situated at the end of the vegetative 
axis ; this is furthest from the source of nutrition ; the 
flower occupies a katabolic position, and is often the 
plant’s dying effort (p. 226). Alternation of generations 
is a special example of the rhythm. Thus, but the authors 
do not cite this example in this connection, the tiny sexless 
and spore-bearing stalk parasitic on the moss-plant is the 
anabolic vegetative generation, while the conspicuous 
moss-plant is the sexual or katabolic generation—the 
generation peculiarly connected with starvation ! It is 
obvious that the authors are nothing if not original. But 
the real value of the book must not be lost sight of in 
quotations from it. The chapters on the “ Determination 


of Sex,” on “ Sex Elements,” and on “ Growth and Re¬ 
production,” are very suggestive. But indeed, to biolo¬ 
gists the greater part of the book and its theories must be 
useful and suggestive. It is only the general public that 
must be warned off 

It is very much to be regretted that the authors have 
included a discussion of certain social and ethical 
problems absolutely unconnected with the title of their 
book. If such matters are to be discussed coram populo, 
it is only fair that explicit information should appear on 
the title-page. P. C. M. 


THE QUICKSILVER DEPOSITS OF THE 
PACIFIC SLOPE. 

Geology of the Quicksilver Deposits of the Pacific Slope. 

By G. F. Becker. Pp. 486, and Atlas of xiv. folio 

Plates. (Washington : Government Printing Office, 
1888.) 

MONO the numerous mineral treasures of California 
none are of more interest than the deposits of 
mercury ore which occur at intervals along the greater 
part of the Coast Range from the Mexican boundary to 
Clear Lake, in iat. 39 0 N., a distance of more than 200 
miles. This region, together with the district of Steam¬ 
boat Springs in Nevada, has been carefully examined by 
the division of the United States Geological Survey under 
the charge of Mr. G. F. Becker, and the results are now 
presented in another of the handsome qu arto series of 
monographs published by Major Powell, the head of the 
Survey. 

The discovery of mercury in California preceded that 
of gold ; the most productive locality, New Almaden, near 
San Jose, at the south end of the Bay of San Francisco, 
having been known for about 65 years, while the actual 
mining was commenced under a grant from the Mexican 
Government shortly before the cession of the country to 
the United States, In its earlier years the mine was 
extremely profitable, and the long judicial controversy 
that ensued before the title was satisfactorily established 
occupies a prominent, place among the records of 
American mining litigation. The maximum production 
of 47,194 flasks of 76^ pounds each was realized in 1865, 
but in 1886 it was reduced to 18,000 flasks, the total for 
the period 1850-86 being 853,259 flasks, or about two- 
thirds of the produce of the Spanish Almaden. The 
total produce of the Californian mines, which was about 
80,000 flasks in 1877, declined to 30,000 in 1886. 

The second mine in point of importance, known as 
New Idria, is about 70 miles in a south-easterly direction 
from New Almaden, the ore, cinnabar, occurring under 
conditions similar to those in the latter mine—namely, in 
very irregular groups of fissures in metamorphic strata, 
which pass into others containing Neocomian fossils of 
the genus Aucella. These were succeeded by other Cre¬ 
taceous and Tertiary formations up to the Miocene, the 
close of the latter period being marked by an upheaval 
and the commencement of volcanic activity. The ore 
deposits are closely related to the latter, and are probably 
nearly all, if not entirely, of post-Pliocene origin. 

In the Clear Lake region, in lat. ^9° N., which ad¬ 
joins the group of volcanic cones known as Mount 
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